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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1, 2 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by Borel et al. 
(6,297,093 Bl; hereinafter, "Borel"). 

Regarding claims 1, 2 and 4: 

Borel discloses (in Figs. 2A-2C and Col. 2, lines 30-62) a semiconductor device 
manufacturing method, comprising the steps of: 

forming a semiconductor film on a substrate, i.e., Borel discloses forming "the cell" in an 
active area of the substrate (Col. 2, lines 23-29); the active area would at least be a 
semiconductor region on the substrate; therefore, the active area could be referred to as a 
semiconductor film on the substrate; 

forming a gate insulating film 3 on the semiconductor film; 

forming a gate electrode 4 on the gate insulating film 3; 

adding a first impurity 1 1 to the semiconductor film while using the gate electrode 4 as a 
mask (Col. 2, lines 34-36); 

forming a conductive film 21 over the gate insulating film and the gate electrode; 

forming a sidewall 23/24 to a side surface of the gate electrode in a condition of the gate 
insulating and the gate electrode being covered by the conductive film 21; and 
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adding a second impurity 29 (Fig. 2C) to the semiconductor film while using the gate 
electrode and the sidewall as masks. Borel discloses the device/method is to be incorporated 
with CMOS structure manufacturing (Col. 1, lines 51-52); therefore, the device will inherently 
incorporate a logic circuit. Furthermore, channel lengths in CMOS technology were well below 
2.0 Tm (e.g., approaching 0. 13 Tm) at the time; therefore, Borel anticipates these claims. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claim 3 and 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Borel 
(6,297,093 Bl) in view of Murai (5,473,184). 

Regarding claim 3: 

Borel anticipates the method of claim 1 but lacks specifying whether or not the second 
impurity 29 (Fig. 2C) is added through the combined layers (the conductive film and the gate 
insulating film). Murai is cited only to show it was very well known in the art that an impurity 7 
can be added through a combination of two layers 2, 5 (note Figs. 2-3). Since Borel does not 
provide specifics regarding the second impurity, it would have been obvious to one of ordinary 
skill in the art to modify Borel by specifically reciting that the second impurity is added through 
the combined layers because Murai shows it was well known in the art to do so. 
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Regarding claims 5-8: 

These claim are similar to claims 1-4 (addressed in detail above) except for the additional 
limitation for forming an insulating film over the gate insulating film and the gate electrode 
before forming the conductive film. Borel discloses all limitations within these claims except 
for the additional limitation. Murai teaches (in Figs. 1-2 and Col. 3, lines 43-46) that an 
insulating layer 5 formed over a gate insulating film 2 and a gate electrode 3 provides an 
effective etching stopping film during later etching processes. It would have been obvious to one 
of ordinary skill in the art to modify Borel by forming and insulating layer as taught by Murai 
because the insulating layer would serve as an effective etch-stopping layer during later 
processing steps. Specifically regarding claim 7: This claim is similar to claim 3 (addressed in 
detail above), i.e., Borel (in view of Murai) renders this claim obvious. 

5. Claims 9, 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Borel (6,297,093 Bl) in view of Papadas et al. (5,687,1 13; hereinafter, "Papadas") 
Regarding claims 9, 10 and 12: 

These claim are similar to claims 1, 2 and 4 (addressed in detail above) except for the 
additional limitations of removing the sidewall and the conductive film. Borel discloses 
removing the conductive film 21 (note Fig. 2C); however, Borel lacks removing the sidewall. It 
is important to note that Borel incorporates Papadas by reference (see Borel, Col. 1, lines 14- 16 
and Col. 2, lines 63-65). Papadas teaches (in Figs. 3C-3D and Col. 6, lines 49-52) sidewall 
removal before forming contacts is a matter of design choice, i.e., note Papadas specifies, "if 
desired, the spacer 29 near the source side is removed". Borel is essentially a modification of 
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Papadas, wherein the modification lies in the addition of the conductive film 21 (note again, 
Borel, Figs. 2A-2B); and given Papadas' disclosure regarding sidewall removal, it would have 
been an obvious matter of design choice for one of ordinary skill in the art to modify Borel by 
removing the sidewall because Papadas specifies that such a removal is indeed a matter of 
choice. 

6. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Borel (in view of 
Papadas) as applied to claim 9 above, and further in view of Murai (5,473,184). 

Regarding claim 11: 

This claim is similar to claim 3 (addressed in detail above), accordingly, this claim is held 
obvious over the cited references with reasoning similar to that applied to claim 3 above. 

7. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Borel (in 
view of Murai (5,473,184) and Papadas (5,687,113). 

Regarding claims 13-16: 

These claims are similar to claims 5-12, i.e., independent claim 13 is essentially a 
combination of claims 5 and 9 (which were addressed in detail above). Borel discloses all 
limitations in claim 13 except form forming an insulating film (over the gate insulating film and 
the gate electrode) and removing the sidewall. As explained in detail above, Murai teaches that 
an insulating film, formed over a gate insulating film and a gate electrode, will serve as an 
effective etch-stopping layer; and Papadas teaches/shows that sidewall removal is a matter of 
design choice (see above, u Regarding claims 5-5" and "Regarding claims 9, 10 and 72"). As 



Application/Control Number: 1 0/670,3 1 0 
Art Unit: 2823 



Page 6 



explained above, it would have been obvious to one of ordinary skill in the art to modify Borel 
by incorporating an insulating layer (as taught by Murai) and by removing the sidewall (as taught 
by Papadas) because Murai teaches the insulating layer would provide an effective etch-stopping 
layer during later processing steps and Papadas teaches that sidewall remove is a matter of 
design choice. 

8. Claims 21-23 and 25 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Liang (6,180,502 Bl) in view of Papadas (5,687,113). 
Regarding claims 21-23 and 25: 

Liang discloses (in Figs. 19-27 and Col. 9, beginning on line 24) a semiconductor 
manufacturing method, comprising the steps of: 

forming a semiconductor film over a substrate, i.e., Liang discloses active region 402 
(Fig. 19 and Col. 9, line 26-29); the active region would at least be a semiconductor region on 
the substrate; therefore, the active area could be referred to as a semiconductor film on the 
substrate; 

forming a gate insulating film 407 on the semiconductor film; 

forming a conductive film 410 on the gate insulating film; 

forming a gate electrode 4200 (Fig. 25) on the conductive film, wherein the gate 
electrode has a length of about 0. 18 Tm (Col. 6, line 24), accordingly, the channel length will be 
approximately 0. 1 8 Tm; 

adding a first impurity 430 (Fig. 24) to the semiconductor film through the conductive 
film 410 and the gate insulating film 407 while using the gate electrode as a first mask; 
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forming a sidewall 4400 to a side surface of the gate electrode in a condition of the gate 
insulating film 407 being covered by the conductive film (underneath the gate electrode 4200); 

adding a second impurity 445 to the semiconductor film while using the gate electrode 
and the sidewall as masks (Fig. 27); and 

processing the conductive film 410 while using the gate electrode as a second mask (Figs. 
25-26 and Col 10, lines 12-16). 

Liang lacks removing the sidewall. Papadas teaches (in Figs. 3C-3D and Col. 6, lines 
49-52) sidewall removal before forming contacts is a matter of design choice, i.e., note Papadas 
specifies, "if desired, the spacer 29 near the source side is removed". Therefore, it would have 
been an obvious matter of design choice for one of ordinary skill in the art to modify Liang by 
removing the sidewall because Papadas specifies that such a removal is indeed a matter of 
choice. Specifically regarding claim 25: Liang's disclosure is directed to integrated circuits 
(note Col. 1, beginning on line 12) the device would obviously incorporate a logic circuit. 

Allowable Subject Matter 

9. Claims 17-20 are allowable over the references of record. 

10. Claim 24 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 



11. 



The following is a statement of reasons for the indication of allowable subject matter: 
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Claims 17-20 and 24 are allowable primarily because claims 17 and 24 recite a limitation 
for adding the second impurity through the conductive film mid the gate insulating film while 
using the gate electrode and the sidewall as masks. In other words, this limitation in combination 
as recited in claims 17 and 24 requires a portion of the conductive film to remain underneath the 
sidewall during the second impurity-addition step, where such an arrangement also requires the 
conductive film to be in contact with the gate electrode. The combination of process steps 
cannot be fairly suggested by the references of record 

Remarks 

12. Applicant's remarks/arguments have been fully considered but they are not persuasive. 

With respect to the rejections under 35 USC § 102, Applicant asserts that Borel does not 
show the steps of "forming a semiconductor film over a substrate" and "adding a second 
impurity to the semiconductor film while using the gate electrode and the sidewall as masks". 
Further, Applicant asserts that, "[c]learly, there is no disclosure in Borel of any steps related to 
adding a second impurity whatsoever". In response, the Examiner maintains that Borel clearly 
shows in Figs. 2B-2C the step of adding a second impurity to the semiconductor region while 
using the gate electrode (4) and the sidewall (23/24) as masks. In other words, region "11" in 
Fig. 2B is a typical LDD (lightly doped drain/diffusion) region formed by a first impurity and 
regions "28" and "29" in Fig. 2C are clearly source and drain regions formed by a second 
impurity (regardless of whether or not the first and second impurities are of the same type, i.e., n- 
type or p-type), wherein the source/drain (28/29) regions are clearly self-aligned with the gate 
electrode (4) and sidewall (23/24), which indicates that the second impurity is formed utilizing 
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the gate electrode and sidewall as masks. As stated above (and previously), Borel discloses 
forming "the cell" in an active area of the substrate (Col 2, lines 23-29), where the active area 
would at least be a semiconductor region on the substrate; therefore, all limitations of claim 1 are 
disclosed by Borel. 

With respect to claims 21-23 and 25, Applicant asserts the Examiner has failed to show 
why the sidewall of Liang would or should be removed, and the fact that Papadas merely teaches 
removing a sidewall does not in any way automatically mean that Liang's sidewall should also 
be removed. As stated above (and previously), the combination of Liang and Papadas shows that 
it is a matter of choice for one of ordinary skill in the art to maintain or remove the sidewall, 
especially since Papadas specifically discloses (in Col. 9, lines 26-29), " if desired , the spacer 29 
near the source side may be removed. . .". More specifically, the Examiner's position is that the 
sidewall in Liang may or may not be removed depending on a practitioner's choice, since 
Papadas clearly indicates that it is a matter of choice for one to maintain or remove a sidewall 
prior to subsequent process steps. In other words, Liang in view of Papadas shows one of 
ordinary skill in the art that the sidewall in Liang may or may not be removed according to a 
practitioner's choice; and given the cited references, modifying Liang by positively reciting that 
the sidewall is removed is not considered to be a novel/patentable modification of Liang, 
especially since Papadas shows that removing a sidewall is a matter of choice. Applicant further 
asserts that, "if the sidewall of Liang were removed, the intended structure, process and function 
of the FET of Liang would be altered". There is no indication in Liang or Applicant's 
remarks/argument as to why the intended structure, process and function of Liang's FET would 
be altered if the sidewall is removed, i.e., If one removes the sidewall in Liang's Fig. 27, prior to 



Application/Control Number: 1 0/670,3 1 0 Page 1 0 

Art Unit: 2823 

forming a contact, e.g., to the source region, one could form a smaller/thinner sidewall such that 
a contact surface to the source region could be increased, thereby allowing a larger 
"misalignment margin" between a contact and the source region. Therefore, no alterations of 
Liang's intended structure, process and function of the FET would result is one merely chooses 
to remove the sidewall prior to subsequent process steps. 

In sum, Applicant's remarks/arguments are not persuasive and all prior grounds of 
rejections have been maintained. 

Conclusion 

13. THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lex Malsawma whose telephone number is 571-272-1903. 



Application/Control Number: 1 0/670,3 1 0 
Art Unit: 2823 



Page 1 1 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Lex Malsawma 




February 2, 2005 




OLIK CHAUDHURI 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



